Vibrational assignment, HOMO-LUMO and NBO analysis of (2S)-2-[(2-{[(2S)-1-hydroxybutan-2-yl]amino}ethyl)amino]butan-1-ol by density functional theory.
The FTIR and FT-Raman spectra of (2S)-2-[(2-{[(2S)-1-hydroxybutan-2-yl]amino}ethyl)amino]butan-1-ol have been recorded in the region 4000-400 cm(-1)and 4000-100 cm(-1) respectively. Utilizing the observed FTIR and FT-Raman data, a complete vibrational assignment and analysis of the fundamental vibrational modes of the compound were carried out. The optimized molecular geometry, harmonic vibrational frequencies, infrared intensities and Raman scattering were calculated by HF and density functional theory (DFT/B3LYP: Becke, 3-parameter, Lee-Yang-Parr) quantum chemical method with 6-31G(d,p), 6-31+G(d,p), 6-31++G(d,p) basis sets. The theoretical and optimized geometric parameters and vibrational frequencies have been found in good agreement with the corresponding experimental data and results in the literature. Ultraviolet-visible spectrum of the title molecule was recorded and has been calculated using TD-DFT method. The first-order hyperpolarizability (βo) and other related properties (μ, αo) of the compound are calculated using DFT method on a finite field approach. The most stable geometry of the compound under investigation has been determined from the potential energy scan. Stability of the molecule arising from hyperconjugative interactions, charge delocalization have been analyzed using natural bond orbital analysis (NBO). Besides, molecular electrostatic potential (MESP), HOMO and LUMO analysis, Mulliken population analysis and several other thermodynamic properties were performed by HF and DFT method.